Overexpression of p21Waf1 induces apoptosis in immortalized human vascular smooth muscle cells.
To understand the role of the cell cycle regulatory protein in the control of smooth muscle cell (SMC) proliferation, we tested the overexpression of p21Waf1, a cyclin-dependent kinase inhibitor, in human normal (MS9) and immortalized SMCs (ISS10) transfected with ori-minus simian virus 40 DNA, using an adenovirus-mediated system. In MS9, overexpression of p21Waf1 resulted in the inhibition of cell cycle progression at the G1/S boundary without apoptosis. On the other hand, in ISS10, overexpression of p21Waf1 induced marked apoptosis. In these cells, immunohistochemistry revealed that overexpressed p21Waf1 was localized in the nucleus. No differential expression pattern of either p53 or SV40T was observed in p21Waf1- and control gene (beta-galactosidase)-infected cells. Old-passaged ISS10 cells eventually showed growth arrest and a senescent-like phenotype. Immunohistochemistry revealed that p21Waf1 was localized in the cytoplasm of the early-passaged cells, but was found in the nucleus of the old-passaged cells. Our data suggested that nuclear accumulation of p21Waf1 plays a role in the cell death of immortalized SMC, which carries dysfunction of the cell cycle regulatory proteins such as p53. This culture model may be useful for studying the process of SMC proliferation, cell death, senescence, and cell cycle regulation.